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defect management is conducted when errors such as a 
recovered error, a read error and a write error are 
caused in the application for driving the phase-change 
optical disk, so that it is more difficult to mass- 
produce formatted phase-change optical disks than 
formatted magneto-optical disks. Furthermore, with 
respect to the phase-change optical disks, the process of 
subjecting the above errors to defect management, which 
is an only method that can be adopted, the conditions 
therefor, and the specific method for conducting the 
defect management entirely depenci upon the application, 
so that it is difficult to mass-produce formatted phase- 
change optical recording media corresponding to a 
plurality of applications. 

Furthermore, the thus formatted disks are not always 
subjected to recording or reproduction, using a drive 
produced by the same manufacturer as that of the 
formatted disks, so that when a disk formatted by a drive 
with a higher recording power is subjected to overwriting 
by another drive with a lower recording power, the 
recording quality of the disk is impaired due to the 
effects of imperfect erasing thereof and other effects, 
and a problem may occur that recorded data cannot be 
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produced. Furthermore, another problem may occur that 
recorded signer =r Utter is not stabilised before 
recording is conducted a plurality of times, 

It is therefore a first object of the present 
mention to provide a method capabie of formatting a 
large number of phase-change optical disks and. supplying 
the same. 

A second object of the present invention is to 
provide a phase-change optica! disk formatted by the 

above method- 

The first object of the present invention can be 
achieved by a method for formatting a phase-change 
optical disk, using an apparatus for formattrng phase- 
change optica! disk, which apparatus comprises (a) a 
„ rl « control substrate on which a CPU for controlling an 
optical disk drive, a ROH for storing data, and an 
interface are mounted, and (b, an optical disk drive, 

comprising the steps of: 

conducting power calibration a plurality of times to 
obtain a plurality of recordrng powers corresponding to 
t „e number of the power calibrations conducted. 
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calculating an average recording power from the 
plurality of recording powers obtained, 

multiplying the average recording power by a 
predetermined coefficient to obtain a recording power for 
formatting, and 

formatting a phase-change optical disk in accordance 
with the recording power for formatting- 

In the above method of the present invention, the 
average recording power may be calculated, with the 
elimination of at least one of a maximum recording power 
or a minimum recording power from the plurality of , 
recording powers. 

In the above method of the present invention, the 
predetermined coefficient may be 1 or less. 

The above method of the present invention may 
further comprise a step of recording file structure data 
and UDf data in an identical address at least two times. 

The second object of the present invention can be 
achieved by a phase-change optical disk formatted by the 
above-mentioned formatting method, 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

In the method for formatting a phase-change optical 
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disk according to the present invention, there is 
employed an apparatus for formatting phase-change optical 
disk, comprising (a) a drive control substrate on which a 
CPU for controlling an optical disk drive or other disk 
drive, a ROM for storing data such as flash ROM (flash 
memory), and an interface such as ATA PI or SCSI are 
mounted, and (b) an optical disk drive, and the method 
comprises the steps of conducting power calibration a 
plurality of times to obtain a plurality of recording 
powers corresponding to the number of the power 
calibrations conducted, calculating an. average recording 
power from the plurality of recording powers obtained, 
multiplying the average recording power by a 
predetermined coefficient to obtain a recording power for 
formatting, and formatting a phase-change optical disk in 
accordance with the recording power for formatting. 

According to the present invention, the recording 
power at the time of formatting can be set so as to be 
lower than the power with which the drive records, and 
important data such as file structure data and UDF data 
are recorded a plurality of times to compare such data 
with an original data, whereby the reliability of 
recording signals can be improved and accordingly a large 
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„* t of hrgh *>.Uty phase-change optica! disks can be 
pieced and supplied. T he t.- "-W i- « ^revUticn 
of Universal Disk Format, which 1= a standard set up by 
0STA .optica! Storage Technology Association, . At present. 
UDr 2 .0 is the latest Vexs.cn, which is a standard 
re£e .en=e concerning a iogicai ^mat of disk, and cthars. 
Ihe method of formatting for use in the present invention 
U caUed "Packet Writing which is a process retired » 
the frrst place -hen data is subjected to "write . read" 
operation at random in the phase-change optica! disk. 
cur rent ly , as the application soitwar. capable of 
per£ orming the jacket Writing" in the phase-change 
opcl cal disk, two kinds of software are known, Drrectco 
(mad e by Adaptec, and PacketCD .made by CeOuadrat, by 

-v,* riat a set up in UDF at the time 
which, for instance, the data set up 

the file structure data are recorded 
of formatting, and the tiie 

at a predetermined address. 

Other leatures of this invention will become 
apparent in the course of the following description of 
exemplary embodiment,, which are given for illustration 
o£ che invention and are not intended to be limiting 
thereof . 

Rn example of the apparatus for formatting a phase- 
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change optical disk for use in the present invention will 

now be explained. 

The apparatus comprises a phase-change, optical disk 
dri ve, and a drive control substrate on which a CPU fox 
controlling the phase-change optical disk drive, a ROM 
f or storing data, such as a flash BOM (flash memory) for 
scoring information peculiar to the application, such as 
UDF data and file structure data, and a format program 
for carrying out the application, and a drive interface 
such as AT API or SCSI are mounted. 

The information such as UDF data and file structure 
data is reproduced, for instance, from a disk in which 
the information is recorded, and stored in the flash ROM, 
and the data of the information is recorded at a 
predetermined address, whereby the information can be 
recorded or copied in another disk. GoNo judgement of the 
formatted media can be made by receiving an error code 
from the drive through the interface thereof, based on 
the error information such as a recovered error, a read 
error, and a write error, which is returned from the 
drive at the time of recording and reproduction. 

Generally, the power calibration of the phase-change 
optical disk in the phase-change optical disk drive is 
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carried out in accordance with an w Optimum Power Control 
Procedure" prescribed in w Compact Disc Rewritable Part 
III" . 

In this example, the recording power of the disk is 
also determined in accordance with the above-mentioned 
"Optimum Power Control Procedure" prescribed in the 
"Compact Disc Rewritable Part III" . 

The recording power, which is affected by the 
dispersion of the sensitivity of the media, or by the 
error factors of the drive and other factors, has a 
dispersion of about ±-5%. Therefore, when" a disk is , 
formatted with a recording power of +5% by a drive and 
recording is then conducted in the disk with a recording 
power of -5% by another drive, data recorded at the time 
of the formatting remains without being completely erased. 
Such incompletely erased data has adverse effects on the 
data recorded in the succeeding overwriting, and in the 
worst case, the reproduction of the data could become 
impossible. Therefore, power calibration is carried out a 
plurality of times and an average value thereof is 
determined, whereby the dispersion of the sensitivity of 
the media and the error factors of the drive can be 
reduced. Furthermore, it is more preferable that the 
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average recording power be determined with the 
elimination of at least one of a maximum value or a 
minimum value of the recording power determined after the 
power calibration is conducted a plurality of times. 

The average recording power is multiplied by a 
coefficient of 1 or less to obtain a recording power for 
formatting. The thus obtained recording power is set in 
the drive, and the formatting is conducted with the 
recording power, whereby the effects of the errors in 
determining the recording power between different drives 
can be eliminated and reliable data recording can be 
carried out. 

Furthermore, with respect to a problem which is 
peculiar to the phase-change optical disk that recording 
signal or jitter is difficult to stabilize before 
recording is carried out a plurality of times, in the 
present invention, the recording signal or the jitter can 
be stabilized by writing important data such as file 
structure data and UDF data a plurality of times. By 
compering the recorded data with the original data to 
confirm the identification thereof, a further more 
reliable formatted phase-change optical disk can be 
supplied . 
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Japanese Patent Application No. 11-165455 filed June 
11, 1999, is hereby incorporated by reference. 
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